Investigation of cytolysin variants by peptide mapping: enhanced protein characterization using complementary ionization and mass spectrometric techniques.
Matrix-assisted laser desorption/ionization (MALDI) and electrospray ionization (ESI) have been used in conjunction with time-of-flight (TOF) and quadrupole ion trap (IT) mass spectrometry, respectively, to analyze various cytolysin proteins isolated from the sea anemone Stichodactyla helianthus and digested by the protease trypsin. By employing different ionization methods, the subsequent changes in ionization selectivity for the peptides in the digested protein samples resulted in ion abundance variation reflected in the mass spectra. Upon investigation of this variation generated by the two ionization processes, it has been shown in this study that enhanced protein coverage (e.g., >95% for cytolysin III) can be achieved. Additionally, capillary and microbore reversed-phase high-performance liquid chromatography (RP-HPLC) coupled with ESI mass spectrometry (MS) as well as flow injection analysis by nanoflow ESI-MS afforded the necessary limit of detection (LOD) for detailed structural information of the cytolysin proteins by tandem mass spectrometry (MS/MS) methods. It can be concluded that cytolysins II and III correspond to sticholysins I and II, that "cytolysin I" is a mixture of modified forms of cytolysins II and III, and that "cytolysin IV" is an incompletely processed precursor of cytolysin III.